While developing countries have made some progress in achieving human development since the turn of the century, many are still lagging behind in important human development goals such as education, health, nutrition and access to clean drinking water and improved sanitation. Moreover, gender equity remains a major challenge in most countries. In this paper, we examine the role that foreign aid plays in generating these outcomes, using panel data from OECD-DAC on the sectoral allocation of development aid, in conjunction with country-level data on public expenditures, human development outcomes and other economic, social and political indicators. Specifically, the paper attempts to assess whether the volume of aid and its sectoral allocation have an impact on human development outcomes and gender equity. We find that the impact of aid on many of the outcomes we study is …/
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… largely dependent on initial levels of human development and per capita income. The results on the impact of aid vary by type of development outcome. While aid appears to be effective in reducing maternal mortality as well as the gender gap in youth literacy regardless of initial conditions, its effects are at best mixed for other indicators. The paper points to a number of policy issues that deserve further investigation. Introduction
While developing countries have made progress in human development since the turn of the century, many are still lagging behind in important development goals such as education, health, nutrition and access to clean drinking water and modern sanitation. Moreover, large gender gaps remain along many dimensions, including access to education, health, and other social services. The evidence suggests that growth and development are not gender-neutral. At the same time there is growing evidence that improvement in gender development outcomes have important implications both at the micro and aggregate level. At the micro level, improvement in access to education and health for women has a substantial positive impact on the wellbeing of children. In addition, improvements in health and education for women as well as increased access to productive assets are accompanied by large economywide productivity gains (Agenor et al. 2010; Seguino 2008; World Bank 2011) .
Gender equity is still not adequately integrated into policy design, despite the substantial amount of evidence on its importance for economic growth and human development. Efforts to accelerate progress in human development have focused on strategies to mobilize more financial resources both domestically and through increased aid. Yet, there is no consensus as to whether higher aid inflows accelerate growth and development. The empirical evidence suggests that while targeted aid-funded interventions at the micro level tend to produce positive results, the impact of foreign aid at the macro level is harder to document. The evidence reveals a micro-macro paradox regarding the impact of aid on economic development (Clemens et al. 2004; Ndikumana 2012a Ndikumana , 2012b . Attempts to shed light on this paradox have been constrained by the fact that empirical analysis has typically relied on aggregate data to identify linkages between growth and the volume of aid. Yet, in addition to the volume of aid, its allocation across sectors may affect its impact on development outcomes. The allocation of aid may also affect the equity characteristics of economic development including gender equality.
This paper seeks to contribute to the debate on the impact of foreign aid on economic development by exploring the implications of aid allocation by sector for the aiddevelopment nexus. The study focuses on some of the two important dimensions of social and human development namely education and health. It seeks to explore the following questions: does an increase in the volume of foreign aid help ameliorate human development outcomes at the country level? Does the sectoral allocation of official development assistance matter for its impact on human development? Are gender outcomes influenced by the sectoral allocation of foreign aid?
The paper uses aid data from the OECD-DAC that are disaggregated by sector along various dimensions of human development. We investigate the effects of foreign aid on human development and gender equity by considering not only total foreign aid inflows but also aid allocation to social sectors. This analysis may help assess the gains in human development and gender equity from targeting particular social sectors such as education and health in the allocation of foreign aid.
The econometric analysis uses panel data techniques that enable us to control for countryspecific effects using fixed-effects estimations, potential outliers using iterated reweighted least squares, and potential endogeneity of the regressors using the generalized method of moments (GMM).
The remainder of the paper is organized as follows. The next section provides a review of the relevant literature on the linkages between foreign aid and human development as well as the importance of gender equity in economic development. Section 3 describes the data and presents the econometric estimation methodology. Section 4 discusses the results and Section 5 concludes.
Literature review
The on-going debate over the effectiveness of official development assistance has been focused largely on whether or not foreign aid has contributed to enhancing the macroeconomic performance of recipient countries. The evidence on this question is mixed at best. While some studies suggest that aid has been effective in stimulating economic growth (Gormanee et al. 2005a (Gormanee et al. , 2005b Tarp 2000, 2001) , others find that the effectiveness of aid is conditional on the policy and institutional environment (Burnside and Dollar 2000; Collier and Dollar 2004) . Yet other studies suggest that aid has simply failed to contribute to growth in recipient countries (Boone 1996; Easterly 2006; Rajan and Subramanian 2005) .
In contrast, micro-level analyses of aid effectiveness suggest that targeted aid interventions have achieved positive results at the micro level. For example, Mishra and Newhouse (2009) find that aid helps to lower infant mortality in recipient countries, while Michalowa and Weber (2006) and Dreher et al. (2008) find evidence that aid may contribute to increasing primary school enrolment. Gormanee et al. (2005a) also find that aid is associated with improvements in the Human Development Index. As Ndikumana (2012b) notes, the positive results at the micro level may not aggregate into visible positive outcomes at the macro level because of a variety of structural problems in the existing development assistance model. It is this dichotomy between the micro-level and macro-level effectiveness of aid that has contributed to the continuing unease regarding the impact of aid on economic development.
Missing from both the micro-and macro-level analysis of aid effectiveness is an analysis of the impact of aid on gender equity in social and human development outcomes. This is somewhat surprising given the burgeoning literature that points to the links between gender inequality on the one hand and macroeconomic policies and economic growth on the other. A growing number of theoretical and empirical studies suggest that gender inequality in employment outcomes can affect economic growth, although the effect is influenced by the structure of the economy, the macroeconomic policy regime and the extent of gender segregation in employment (Berik et al. 2009; Braunstein 2012) . 1 Gender gaps in education may also constrain economic growth. For example, Klasen and Lamanna (2009) find that gender gaps in education account for between 1.7 per cent to 3.5 per cent of the difference in annual per capita growth rates in East Asia on the one hand, and sub-Saharan Africa (SSA), South Asia and the Middle East on the other. Studies that examine the separate effects of female and male education on growth have found that female education has a stronger positive impact on growth than male education (Kalaitzidakis et al. 2001; Klasen 2002) . One possible reason for this is that increasing women's educational attainment has a positive 3 impact on human capital accumulation through its impact on children's health and education outcomes (Xu 2007) .
Gender inequality does not merely influence macroeconomic outcomes, it is itself influenced by these outcomes, and in particular, by the macroeconomic policies that are used to achieve these outcomes. An abundance of literature dating back to the 1990s shows that economic policies are not gender-neutral: fiscal and monetary policies can have different impacts on men and women. For example, fiscal austerity resulting in cuts to public spending on health and other subsidies can lead to an intensification of women's unpaid work at home, as women try to compensate for cuts in social services (Deere et al. 1990; Elson and Cagatay 2000; Floro 1995 ).
In the same vein, public expenditures on investment in social infrastructure that improves access to water and sanitation can reduce women's care burden, allowing them more time to participate in paid employment, which may not only improve their standing within the household, but also has implications for their own well-being and that of their children and for long-term productivity growth (Agenor et al. 2010; Seguino 2008) . Programmes designed to expand the social safety net, such as cash transfer programmes, have been found to be particularly successful in improving children's outcomes when they direct resources to women (Adato and Hoddinott 2007; Skoufias and McCafferty 2001) .
Clearly, there is mounting global evidence of the substantial economic and social dividends that can be gained from reducing gender inequality. To a greater extent than ever before, the international policy community is paying attention to the subject. The entire 2012 World Development Report by the World Bank is devoted to the issue of gender equity, highlighting its importance both as a development goal in its own right, and as an instrument for development. The report identifies four priority areas for policy: the reduction of female mortality and gender inequality in educational outcomes; improved access to economic opportunities for women; the empowerment of women in the household and society and the reduction of intergenerational gender inequality (World Bank 2011).
To the extent that foreign aid helps to loosen constraints on public expenditure and create the fiscal space for investment in social infrastructure and support for social services such as health care, it has the potential to generate better outcomes for women, with the attendant spill-over effects for the rest of the economy. However, as Richey (2000) notes, aid interventions could potentially impede the achievement of gender equity if the resources provided by these interventions exacerbate existing inequalities between men and women. In this case, this could be seen as another structural deficiency in the development assistance model that would help to explain the micro-macro paradox in aid effectiveness. Given the centrality of gender equity to development practice, and the widespread acknowledgement that the reduction of gender inequality is not only a goal in its own right, but is also a key contributor to sustainable and equitable economic growth, it appears that an analysis of the impact of foreign aid on gender equity and human development is not only timely, but essential.
Data and methodology

The data
In this section, we describe the data used in the empirical analysis and discuss the specification of the econometric models used to explore the impact of aid on human development and gender equity. We also describe the econometric estimation methodology.
We use data on foreign aid compiled by the OECD based on information reported by donors on bilateral official development assistance commitments to the Creditor Reporting System (CRS) database. The database includes information by donor, recipient, sector, and other classifications such as aid modality and type of financing instrument (grants or loans). We collapse aid from all donors to obtain total aid by recipient country and total aid by sector. Table A1 . The names, definitions of the variables, coverage (time span), and data sources are reported in Table A2 .
By using disaggregated data on aid allocation by sector, this study can contribute to the debate on the developmental impact of aid which has primarily relied on evidence at the macroeconomic level. It can thus shed light on the macro-micro paradox of aid effectiveness (Clemens et al. 2004; Ndikumana 2012a Ndikumana , 2012b .
Model specification and econometric estimation methodology
The econometric analysis in this study aims at exploring the linkages between foreign aid on one hand and human development outcomes in general and gender equity in particular on the other hand. We use regression analysis to examine the impact of total foreign aid to a country as well as its sectoral allocation on measures of human development and gender equity. Human development may be measured at various dimensions. In this analysis we focus on health and education. To assess the link between aid and gender equity outcomes, we explore the impact of aid on maternal mortality and gender parity in youth literacy, and on gender inequality. In the presentation of the methodology below, we refer to these dimensions of human development as sectors. The sectors are indexed by s, which varies from 1 to S.
The impact of foreign aid on human development is investigated by estimating an econometric model where measures of overall human development are regressed directly on total aid at the country level. As an overall measure of human development, we use the UNDP's human development index and its variant that accounts for gender equity. The model is specified as follows:
where for a country i in year t, y is an indicator of human development or gender development, A is total aid to the country, x is a vector of control variables consisting of determinants of human development other than aid, μ is a term that accounts for unobserved country-specific factors, and ε is a random error term. As control variables we use sectoral public expenditure, access to water, access to sanitation, the age dependency ratio, and governance measured by a corruption index and a government stability index. We also include regional dummy variables for SSA, East Asia and Latin America and the Caribbean.
A variant of the above model is used to estimate the impact of aid at the sectoral level on the specific sector-level development outcome. Equation 1 becomes:
where is aid disbursement targeted to a specific sector s such as education and health or gender-specific measures of education and health outcomes. It may be argued that sectorlevel development is affected by both the volume of aid targeted to that particular sector as well as total aid flows to the country. Equation 2 can be modified to test this conjecture by including a measure of total aid together with the share of aid to the specific sector in total aid. This yields the following equation:
where = / is the share of total aid going to sector s.
In estimating equations 1-3 we take into account country-specific time-invariant factors using panel data fixed-effects estimation techniques. Given the large size of the sample and imperfections in data reporting, the data may contain a substantial number of outliers that may potentially bias the results. We account for this potential problem by using the iteratively reweighted least squares (IRLS) method. Finally we use the GMM to account for possible endogeneity of regressors. Using this variety of estimation techniques enables us to assess the robustness of the results. The results of the econometric analysis are presented in the next section.
Econometric results
We present two categories of results. The first category consists of regression results for human development both at the aggregate level and at the sector level, namely education and health. The second category includes the results for gender-specific outcomes, namely gender inequality in human development, education (youth literacy) and health (maternal mortality).
Foreign aid and human development
The overall impact of foreign aid on human development as measured by the Human Development Index (HDI) appears to depend on initial human development and initial per capita income. In the OLS and IRLS regressions in which we control for these two factors, an increase in total foreign aid is associated with a lower level of human development (Columns 1-4, Table 1 ).
However, when we do not control for initial conditions, higher foreign aid is associated with higher levels of human development (Columns 5-6, Table 1 ). A possible explanation for this result is that aid is targeted to countries that have low initial levels of human development, which also develop more slowly. The positive and statistically significant coefficients on the initial HDI and GDP per capita variables suggest that countries which start out with a higher level of human development or per capita income continue to out-perform countries with lower initial levels of human development or per capita income. At the same time, the development assistance model is designed in such a way that countries at the bottom of the income/HDI scale receive relatively more aid than other countries. These two facts explain the negative association between the volume of aid and overall human development when initial conditions are accounted for.
Other important determinants of human development include public spending on health, access to water and government stability, all of which are associated with improvements in the HDI. Significant improvements in the HDI appear to have occurred after 2000, as indicated by the positive and statistically significant coefficient on the post-2000 dummy variable. However, South Asia and SSA appear to be lagging behind other regions. Latin America, on the other hand, has seen improvements in human development. The agedependency ratio consistently has a negative and statistically significant effect on human development across all the regressions.
Given the importance of initial conditions in determining the impact of aid on human development, we wondered whether receiving foreign aid leads to convergence or divergence among recipient countries. In other words, do recipient countries with high initial levels of human development or per capita GDP see more rapid gains in human development compared to recipient countries with low initial levels of human development, and what is the impact of foreign aid on the rate of convergence or divergence? We therefore perform a cross-sectional regression of the change in HDI over the sample period on the same set of variables.
We find that the initial HDI is associated with slower rate of change in the HDI, suggesting some degree of convergence among countries. However, increases in aid as a share of GDP are associated with a slower rate of change in the HDI, suggesting that aid does not help the poorest countries to catch up (Table 2) . Indeed, observation of the data reveals large gaps in HDI across regions. In particular, SSA continues to lag behind other regions in most dimensions of human development. The econometric results taken together with the observed trends in human development suggest that countries that started at the bottom of the scale have not progressed sufficiently to catch up with their more advanced counterparts, and aid has not helped to hasten the catch-up process. 
Foreign aid and health outcomes
To examine the impact of foreign aid on health outcomes, we use the UNDP health index. In the absence of controls for initial conditions, an increase in the amount of foreign aid to the health sector as a share of GDP is associated with an improvement in the health index (Table  3 , Columns 5 and 6). However, when we control for initial conditions, the aid variable is associated with a lower health index (Table 4 , Columns 1 and 2). The results are unchanged when we use alternative measures of aid, such as total aid as a share of GDP. Aid to the health sector as a share of total aid is also associated with a lower health index, regardless of whether we control for initial conditions or not (Table 4) .
As expected, an increase in the share of public spending going to health and an increase in the proportion of the population with access to improved water sources are associated with an improvement in health outcomes. Likewise, a lower risk of corruption is associated with better health outcomes. Again, higher initial levels of human development and per capita income are associated with better health outcomes. In general, countries have experienced an improvement in health outcomes since 2000. However, while Latin America has seen improvements in health outcomes, countries in South Asia and SSA have not.
Foreign aid and education outcomes
We use the UNDP education index as an indicator of overall education outcomes. Initial conditions clearly matter: in all the regressions, higher initial levels of HDI and per capita GDP are associated with improvements in the education index. We also find that an increase in aid allocated to education as a share of GDP is associated with an improvement in the education index (Table 5 , Columns 5 and 6). When we control for initial per capita income, we find a negative relationship between aid to education and educational outcomes. The result is statistically significant when we include initial HDI (Table 7 , Columns 1-4).
An increase in aid to education as a share of total aid is associated with improvements in the education index (Table 6 , columns 2, 5, 6). Unlike the case of health outcomes, we find no positive effects of increases in budgetary allocation to the education sector. High age dependency is a constraint to educational outcomes as illustrated in the negative and statistically significant coefficients on this variable in all the regressions. Greater government stability is associated with improvements in education outcomes. SSA and South Asian countries have collectively performed relatively worse than their counterparts in other developing regions as illustrated by the negative and significant coefficients on the dummy variables associated with these two regions.
Foreign aid and gender inequality
The impact of foreign aid on gender inequality appears to depend on initial conditions. Total aid reduces gender inequality in the absence of controls for initial conditions (Table 7 , Columns 5-6). However, when we control for initial conditions (Table 7 , Columns 1-4), the impact of total aid on gender inequality disappears. Public expenditures on health and education are important in lowering gender inequality. Initial conditions also matter: countries with high initial HDI and GDP per capita have lower gender inequality relative to other countries. Although the countries in the sample have experienced a substantial reduction in gender inequality since 2000, Latin America, South Asia and SSA have higher levels of gender inequality. An interesting and perhaps unsurprising result from the GMM regressions is that gender inequality is persistent over time, as illustrated by the positive and significant coefficient on the lagged dependent variable (Column 6, Table 7 ). This suggests that countries may be caught in a 'gender inequality trap'. Notes: The dependent variable is the education index. Robust p-values are given in parentheses. The *'s stand for the level of statistical significance: *** p<0.01, ** p<0.05, * p<0.1.
Source: Authors' estimations. Notes: The dependent variable is the Gender Inequality Index reported by the UNDP. Robust pvalues are given in parentheses. The *'s stand for the level of statistical significance: *** p<0.01, ** p<0.05, * p<0.1.
Foreign aid, gender and health outcomes
To assess the impact of aid on women's health outcomes, we analyse the impact of official development assistance on maternal mortality, since pregnancy-related complications are a leading cause of death among women in many countries. An increase in the total amount of aid going to the health sector as a share of GDP is associated with a reduction in maternal mortality rates in all the regressions (Table 8) . Increases in the share of public expenditure on health seem to reduce maternal mortality: the coefficient on this variable is negative and statistically significant in all the regressions except for the IRLS including initial HDI and in fixed-effects estimates (Table 8 , columns 3 and 5).
As might be expected, maternal mortality rates decline as access to improved sanitation and water supply improves. Note that the GMM regressions yield statistically significant coefficients but with the wrong sign on these two variables. This apparent inconsistency can be explained by the fact that GMM regressions do not include controls for initial conditions, which as we have seen from the OLS and IRLS results, are important determinants of the maternal mortality rate. In contrast, the fixed effects regressions will capture the effects of the initial conditions, even though they are not directly controlled for in these regressions.
Increases in the age dependency ratio are associated with increases in the maternal mortality rate in all the regressions except for fixed-effects estimates. SSA, Latin America, and South Asia have consistently higher maternal mortality rates than other regions. Note that the coefficients on initial GDP per capita, initial HDI and the post-2000 dummy have opposite (positive) signs than expected.
Foreign aid and gender inequality in education outcomes
Finally, we examine the impact of foreign development assistance on the gender gap in education outcomes, using the female-male youth literacy ratio as our measure of gender inequality in this dimension. As the results presented in Table 9 indicate, an increase in aid to the education sector as a share of GDP is unambiguously associated with improvements in gender parity in youth literacy. Greater public spending on education also appears to reduce the gender gap in youth literacy, while a higher age-dependency ratio increases it.
Again, initial conditions matter: countries with high initial levels of human development and high initial levels of GDP have greater gender parity in youth literacy outcomes. The gap has been reduced in recent years since 2000, although South Asia continues to lag behind other regions. In contrast, Latin America and SSA have made relatively faster progress towards narrowing the gender gap in youth literacy.
Conclusion
This paper contributes to the literature on the impact of foreign aid on economic development in two important ways. First the study undertakes an analysis at a disaggregated level and asks the question of whether the allocation of aid across sectors has implications for human development. Second, it explores the impact of the level and sectoral allocation of foreign aid on gender-specific development outcomes, an issue that has received limited attention in the vast literature on the aid-development nexus. Key results emerge from the empirical analysis. We find that the overall impact of aid on human development depends significantly on initial conditions. Specifically, high initial human development is associated with higher human development in subsequent years, and conditional on initial human development, foreign aid is negatively related to subsequent human development. However, when initial conditions are not controlled for, higher aid is associated with higher human development. These results are consistent with the fact that while the poorest countries receive relatively more aid as a result of the design of the development assistance model, they perform relatively poorly compared to higher-income countries because of structural factors that constrain growth and development in poor countries. The results are consistent with the observed persistence of gaps in human development across income levels and regions.
This finding suggests that aid evaluations that do not take into account initial conditions are likely to underestimate the impact of aid on development outcomes. Rather than measuring absolute progress towards the achievement of outcomes, such evaluations should be countryspecific, and should measure progress relative to the starting point of each individual country.
The novelty of this study is in the empirical results with disaggregated data at the sector level. These results show that increased allocation of foreign aid to the health sector not only ameliorates overall health outcomes, but it also improves gender-specific health outcomes. Specifically, maternal mortality appears to significantly decline as more aid is allocated to the health sector. We find similar results for education. An increase in total aid inflows and the share of aid to education in total aid contribute to improving overall educational outcomes as well as gender-specific outcomes. In particular, increased aid allocation to the education sector is associated with a reduction in the gender gap in youth literacy.
It is now widely accepted that reductions in gender inequality can lead to significant improvements in the well-being of children and in overall household welfare. To the extent that aid helps to reduce gender inequality in education and health outcomes, targeting foreign aid towards gender equity in social development outcomes can be a good strategy for improving household well-being. The results also suggest that an increase in the share of the government budget allocated to education and health not only improves overall human development, but it also ameliorates gender-specific development outcomes. In particular, higher government investment in education reduces the gender gap in youth literacy, while increased spending on the health sector in general and on health infrastructure (clean drinking water and modern sanitation) reduces maternal mortality. High age dependency is a drag on overall human development as well as on gender-specific development outcomes. Furthermore, the evidence shows substantial cross-regional variations, especially with SSA and South Asia performing relatively worse than other regions in social and human development.
The importance of public expenditure on health and infrastructure suggests that there is a need to increase domestic financial capacity to finance social sector expenditures. Aid is a significant source of financing for public expenditure in these sectors. However, governments can make even faster progress towards achieving human development and gender equity goals if they can mobilize additional domestic resources to complement aid allocation to social sectors.
The findings from this study have important policy implications for the ability of developing countries to accelerate progress towards national development goals including the MDGs. In particular, the evidence suggests that developing countries are likely to reap substantial benefits from increased targeted allocation of foreign aid to health, education and social infrastructure, especially clean drinking water and improved sanitation. Moreover, effective targeting of development and increased access by girls and women to social services and infrastructure are effective strategies for not only accelerating overall human development but also for improving gender equity. Source: Authors' computation from OECD-DAC and World Bank databases (see Table A2 ). 
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